Objective. Numerous institutional facilitators and barriers to preparedness planning exist at the local level for vulnerable and at-risk populations . Findings of this evaluation study contribute to ongoing practice-based efforts to improve response services and address public health preparedness planning and training as they relate to vulnerable and at-risk populations .
In the wake of Hurricane Katrina, Presidential Policy Directive 8 introduced the National Preparedness System, including a national preparedness goal and a capability-based approach to preparedness and response. 1 Following its introduction, the U.S. Centers for Disease Control and Prevention (CDC) released the Public Health Preparedness Capabilities, a set of 15 capabilities "to accelerate state and local preparedness planning, provide guidance and recommendations for preparedness planning, and, ultimately, assure safer, more resilient, and better prepared communities." Capability 1, Community Preparedness, focuses on "the ability of communities to prepare for, withstand, and recover-in both the short and long terms-from public health incidents." To support this capability, CDC recommended four functions, including specific tasks to state and local public health agencies to "determine risks to the health of the jurisdiction" (e.g., task-based skills and training to assist in locating or mapping locations of at-risk populations). 2 While the subject of the policy shift is not inherently new, the introduction of a cross-disciplinary alignment of preparedness capabilities provides a more specific path for federal, state, and local agencies to plan for the whole community. 3 Seven years after Hurricane Katrina, Hurricane Sandy (2012) again brought planning and preparedness for vulnerable populations to the forefront, highlighted by the class-action lawsuit brought against New York City to determine "whether in planning for, and responding to, emergencies and disasters, the city has adequately addressed the needs of people with disabilities." In the first-ever federal court ruling, the U.S. District Court found that New York City's emergency plans had violated the Americans with Disabilities Act (ADA) by not adequately providing meaningful access or comparable access to key emergency services (e.g., communication, evacuation, transportation, shelters and accommodations, and recovery) for vulnerable populations during this disaster, 4 highlighting the immense challenges local planning must manage and address. If implementation of federal and state guidance is to be successful, ongoing practice-based efforts must attempt to improve local response services and address public health preparedness (PHP) planning and training as they relate to vulnerable and at-risk populations.
As previous disaster events have illustrated, written policies do not resolve the deeply embedded societal dimensions that contribute to social vulnerability. More practically, organizational and bureaucratic impediments present significant challenges to local planning implementation. Throughout the process, it remains important to address barriers and facilitate PHP planning for vulnerable and at-risk populations. We sought to expand the limited understanding of the relationship between public institutions and emergency preparedness, with respect to the continuation of the unsafe conditions that contribute to vulnerability and risk. More specifically, this research begins to identify institutional barriers, as well as facilitators, to preparedness planning for vulnerable and at-risk populations at the local level.
SOCIAL VULNERABILITY AND RISK
At-risk populations are defined by CDC as "those groups whose needs are not fully addressed by traditional service providers or who feel they cannot comfortably or safely access and use the standard resources offered in disaster preparedness, relief, and recovery." 5, 6 While an individual or group of individuals may have a higher level of vulnerability, it is the combination of hazard(s) in relation to vulnerability that precipitates the level of risk. As a result, levels of vulnerability vary within and across communities relative to the hazard (e.g., those populations at risk for a novel influenza virus differ from populations at risk during extreme heat events or power outages). While hazard mitigation seeks to minimize the negative potential of these environmental, technological, or human-induced threats, implementation of federal policy rests primarily at the state, regional, and local levels. Consequently, local agencies play a critical role in implementing federal preparedness guidance, guidelines, and strategies (i.e., goals). This role is often met with uncertainty at the local planning level about the most effective public health practices and ongoing barriers to the adoption of these practices. This uncertainty may generate unnecessary and harmful variations in public health performance and in the broader public health system structure from which perpetuates what Blaikie and colleagues refer to as the "progression of vulnerability." 7
North Carolina
North Carolina has a long-standing, robust preparedness program that predates the events of the 9/11 terrorist attacks. In 1999, Hurricane Floyd flooded the coastal lowlands east of Interstate 95 (I-95) leaving 66 of the state's 100 counties federally declared disaster areas. In response, the North Carolina Division of Public Health (NCDPH) initiated significant changes in PHP planning and infrastructure, including the creation of regional response teams distributed throughout the state to provide support and services to local health department (LHD) planning. [8] [9] [10] In 2002, as CDC made PHP and emergency response funding available to state health departments, NCDPH established agreements with the state's 85 LHDs that introduced significant requirements for preparedness.
At present, PHP is divided across four regions, with each region ranging in size from 11 to 35 counties. These regions provide various support and services to a designated regional grouping of LHDs as part of the state's strategic planning process to realign preparedness priorities and essential services with appropriate infrastructure. 11 Regional teams work closely with LHD preparedness coordinators (PCs) who are responsible for improving the capacity of LHDs to plan for and respond to public health emergencies. However, training is limited and PCs are often assigned additional roles at LHDs, which leaves many of them with limited time to seek out appropriate training and other resources to assist them in their responsibilities. 12 In 2012, NCDPH identified vulnerable and at-risk populations as a priority of concern as part of their initial preparedness capability assessment for the Public Health Emergency Preparedness grant. The assessment reported (1) gaps in identifying vulnerable populations, (2) lack of communication with other agencies serving at-risk populations, and (3) limited mapping of at-risk populations and groups by LHDs.
Introducing the Guide. In January 2012, the University of North Carolina Preparedness and Emergency Response Research Center (NCPERRC) introduced the Vulnerable & At-Risk Populations Resource Guide in North Carolina.
The goal of the Guide was to serve as a quick and easily accessible online tool that would provide a custom list of resources with accompanying jurisdictional maps to aid LHDs in preparedness planning for vulnerable and at-risk populations. Based on a user's responses to a short series of questions, the Guide filters an extensive array of existing documents, templates, PowerPoint presentations, memorandums of understanding, and case studies to help LHDs, emergency managers, and others use appropriate population-or partner-specific resources and tools to build or maintain partnerships. The Guide is intended to enable local preparedness personnel to quickly and efficiently generate a report unique to their planning and preparedness needs.
In partnership with local and state organizations, NCPERRC informed LHDs about the Guide via professional listserv announcements, trainings, and practice conferences and meetings, as well as research briefs and verbal communications from NCPERRC research staff. Although the Guide was originally developed as a tool specific to North Carolina, it has been visited by more than 550 users from 31 states and five countries since its introduction.
METHODS
The NCPERRC team conducted a multilevel, mixedmethods evaluation of the Guide to examine reported planning practices for and perceptions about vulnerable and at-risk populations across multiple local, regional, and state jurisdictions. A mixed-methods approach, including user data, surveys, and secondary data, was used to help triangulate data and complement the development and enhancement of the study's findings. [13] [14] [15] The combination of data collected enables the corroboration of results through sequential data collection, which stems from initial use of the Guide. 16 While this approach may prompt concerns of methodological pluralism, 17 this approach provides a robust means of identifying potential incongruities in planning.
Recruitment and response
From January 2012 through June 2013, data for this analysis were compiled from guide usage information, responses to follow-up evaluation surveys, and countylevel data. The Guide itself was built within an online survey platform to help facilitate the passive collection of user data. The Guide collects data measuring selfreported progress in the planning process, frequency of discussion, previous community partners, and populations of interest. The subsequent report includes data on users from North Carolina who self-identified as being in PHP-related positions, including local PCs, exercise coordinators, planners, and health directors (n5106). Given the focus on public health, the study sample excluded state-level officials, emergency managers, fire professionals, and non-North Carolina users. Independent of the survey platform in which the Guide was built, PCs were invited to complete a brief, 10-question evaluation to identify key institutional facilitators and barriers associated with planning for at-risk populations. This survey was conducted from February through May 2013, using an online survey questionnaire.
Measuring social vulnerability
To provide measures of county-level social vulnerability, NCPERRC used data from CDC's Social Vulnerability Index for Disaster Management (SVI). 18 The SVI originated through collaboration among CDC's National Center for Environmental Health, the Coordinating Office for Terrorism Preparedness Emergency Response-the predecessor to the Office of Public Health Preparedness and Response-and the Agency for Toxic Substances and Disease Registry's Geospatial Research, Analysis, and Services Program to help state, local, and tribal disaster management officials identify the locations of their most vulnerable populations. The index allows officials and planners to identify and map communities that will most likely need support before, during, and after a hazardous event. 18 We selected the SVI due to its fewer number of variable components and construction at a smaller unit (i.e., census tract) for geographic sensitivity. In addition, its ability to investigate varying domains of potential vulnerability and its greater versatility in addressing rural communities offer a more precise predictor, rather than a single index indicator. 19 The SVI ranks census tracts on a set of 15 social factorsincluding unemployment, lack of vehicle access, and crowded housing-and groups them into four themes: Housing/Transportation, Minority Status/Language, Socioeconomic, and Household Composition/Disability. The index is intended to provide specific socially and spatially relevant information to help officials and local planners better prepare communities to respond to emergency events such as severe weather, floods, disease outbreaks, or chemical exposure. 18
Analysis
Using our mixed-methods approach, the data collected were combined to enable us to corroborate the results and increase the range and breadth of inquiry through the use of various methods for different inquiry components. 20, 21 For analysis, user and survey data were matched by name and county department to combine responses; county-level SVI data were then matched to the responses. In combination, this operationalism provided multiple measures of the three underlying constructs of our examination: preparedness planning process, community partnerships, and evidence-based decision making. These dimensions represent critical components in LHD capacity to meet planning and preparedness objectives.
As noted in NCDPH's assessment, there is considerable variation in local planning for vulnerable and at-risk populations. It is important to identify the extent to which LHDs have or have not discussed at-risk populations in their planning process, as well as subsequent reasons why they may not have discussed this concern. We matched users' responses to the Guide with survey responses concerning specific barriers and relative rankings of these challenges, as well as supportive factors that better enable local planning.
The success of planning for vulnerable and at-risk populations is also largely attributed to the strength of community-based partnerships with members of these populations and the groups that serve them. 2 As part of the online Guide, PCs were asked to identify the populations in which their department was most interested to explore possible disconnects between planning priori-ties and the concentration of vulnerable populations within counties. Populations of interest were compared with corresponding percentiles flagged (.90th percentile) in the CDC SVI dataset for 2000 for each county. To identify potential incongruities in local planning, respondents' reported populations were compared with corresponding census data to determine the extent to which interests and concentrations coincided. Survey data on the perceived coincidence and frequency of evidence-based decision making were used to support this relationship. 
RESULTS

From
Planning process
Although preparedness guidance and requirements may originate at the level of federal and state governance, planning and implementation remains a largely local activity. To assess levels of discussion across the state, users were asked, "To what extent has your health department/district discussed at-risk populations, in regard to your preparedness planning?" More than 36% (n525) of LHDs across the state reported that vulnerable and at-risk populations are discussed "frequently" or "almost always," in contrast with 21% (n515) who reported "not at all" or "very little." Among those who reported a lower frequency of planning discussion, when asked for possible explanatory reasons, LHDs most frequently reported a "difficulty in assessment," a "lack of a clear definition," or both, as well as those who similarly reported they had "not gotten that far in" or faced the obstacle of "not knowing how to begin" the planning process. Other reported challenges included limited directives and guidance, and general disagreement with definitions of at-risk populations. However, in support of the planning process, LHDs (n527) reported time to implement, access to appropriate resources, supervisor support, and direct relation to job duties, as well as timely, constructive, and supportive feedback, as either "very important" or "extremely important" facilitators. PCs also mentioned supporting organizational policy and incentives for good performance as planning support (data not shown).
Community partnerships
While LHDs have an important role in leading at-riskpopulation initiatives, the success of at-risk-population planning largely depends on the strength of partnerships with members of vulnerable populations and the organizations that serve them. In addition to internal factors, external challenges affect community partnerships, creating barriers to successful planning and partnerships. Users were asked, "Thinking back to recent activities, which of the following types of organizations have you previously partnered with?" Reported partnerships were ranked based on frequency, finding partnerships were most frequent (.50%) among local hospitals, federal and state agencies, long-term care facilities, school districts, and community-based organizations (data not shown).
However, concerns related to partnerships varied. When asked, "What are your concerns related to establishing and maintaining partnerships with stakeholder groups in your community?" a majority of users (60.4%; n542) reported the lack of resources to train partners as the primary concern, with varying levels of concern for high turnover of staff (41%; n528) and lack of skilled and/or experienced staff (37%; n526) (data not shown). These concerns represent critical hurdles to building and maintaining partnerships with those groups and organizations that provide for populations.
Perceptions vs. priorities
In addition to challenges and barriers, potential disconnects persist between planning priorities and evidence-based identification of vulnerable and atrisk populations. Across North Carolina, users most frequently identified people living with a disability (54%; n537), senior citizens (51%; n535), and those with limited English proficiency (50%; n534) as key populations of interest. When compared with the high percentile rankings ($90%) of SVI population groups, differences (either overestimated or underestimated) were identified between planning concerns and population densities among 97% (63 of 65) of the counties. For example, 62% (n540) of LHDs underestimated concern for incarcerated and/ or self-governed populations (e.g., tribal nations and military installations). More often (75%; n549), LHDs overestimated concern for the remaining populations, including children ,5 years of age, adults .65 years of age, individuals living with a disability, those with limited English proficiency or low literacy, and rural populations. Follow-up surveys found that more than half (52%; n520) of PCs reported relying on population statistics and other sources "always" or "often," with the remaining 48% of local PCs relying on sources of evidence only "sometimes," "rarely," or "never" (data not shown).
DISCUSSION
Preparedness and response capabilities have begun to provide guidance on more local functions and tasks, specifically those associated with community preparedness, including determining risks to the health of the jurisdiction, building community partnerships, and engaging with community organizations to foster public health, medical, and mental/behavioral health social networks. However, successful implementation, including the identification of at-risk populations, remains reliant on local agencies to fulfill this critical role. Successful implementation therefore involves building competency across multiple jurisdictional levels through the provision of geographically specific data on at-risk populations as well as resource information in a readily accessible format to address a range of functional needs, as well as cultural, socioeconomic, and demographic components of at-risk individuals.
These results identify several internal and external barriers to implementation, as well as concerning disconnects between priorities and the evidence-based identification of vulnerable and at-risk populations. While some areas of public health practice do not yet offer evidence-or consensus-based guidelines, 22, 23 more research is needed to identify effective practices, including localized jurisdictional risk assessments and hazard vulnerability assessments with social vulnerability index components, to help prioritize planning and preparedness efforts. In other areas of practice, previous studies suggest that professionals may not be aware of existing guidelines or they may lack the financial resources, skilled staff, or legal authority necessary to adhere to such guidelines. 24, 25 Those results are substantiated in this study, particularly those attributed to lack of staff and turnover. These problems suggest a need for stronger mechanisms to promote awareness of recommended public health practices, improve state to local guidance, and create incentives for adherence to these practices.
Limitations
While limited to North Carolina and a modest sample size, our study findings suggest a need for additional investigations into the relationships among local agencies and preparedness planning that contribute to population risk and vulnerability. It is important to recognize the degree of self-selection bias among those who used the Guide; although somewhat mitigated by state-level endorsement, individuals had to choose to access the Guide and complete the follow-up evaluation survey. Evaluation data suggest that respondents' lack of time and other priority duties were two leading barriers to guide usage. However, relative to the findings, the observed overestimation may be associated with the strict flagging criteria of the SVI data rather than the relative proportion of LHDs' populations. In addition to further research, SVI data in the analysis used variables from the 2000 U.S. Census for consistency between the jurisdictional maps generated by the Guide, as CDC release of the 2010 SVI data did not occur until May 2013. Lastly, SVI data are based on percentile ranking relative to state level and, therefore, do not differentiate intra-regional or intra-county variation, nor do they address the potential local variation of risk. Despite these limitations, our study findings suggest a need for additional investigation into the relationships among local agencies and preparedness planning that contribute to population risk and vulnerability.
CONCLUSIONS
While social vulnerability within populations represents one variable source in the formulation of risk, variation in preparedness planning within and across agencies has the potential to further amplify those risk levels and consequently increase the disproportionate impacts of emergency events. These findings have identified critical barriers to the planning process, community partnerships, and gaps at the jurisdiction level in identifying vulnerable populations. More broadly, this research continues the important discussion to understand the roles and ongoing challenges faced by local actors in public institutions and facilitators needed to carry out federal and state policies. These results highlight several factors associated with local preparedness and the organizational and bureaucratic impediments that affect planning implementation. To mitigate the potential for future ADA-related litigation and the perpetuation of risk and vulnerability, as well as to assure safer, more resilient, and better prepared communities, 3 it is vital to confront these institutional barriers and encourage facilitators in the state and local planning process to address persistent gaps in planning and implementation. 
